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The ICAO englIsh lAnguAge PrOfICIenCy rATIng sCAle APPlIed TO 
enrOuTe VOICe COmmunICATIOn Of u.s. And fOreIgn PIlOTs

Clearance Delivery:  “….Ground.�s.on.one.two.one.po�nt.n�ner .”
. Pilot: “I’m.sorry….I’m.very.new.and.you.sa�d.�t.so.qu�ckly,.�n.such.a.strong.accent ..

I.just.don’t.understand… .”
. —.ATC.commun�cat�on

“I’m.sorry….I’m.very.new.and.you.sa�d.�t.so.qu�ckly,.
�n.such.a.strong.accent ..I.just.don’t.understand… .”.Th�s.
p�lot’s. response.prov�des. several. �nd�cators. �nvolved. �n.
language. comprehens�on.–. expert�se,. speech. rate,. and.
�ntell�g�b�l�ty ..Expert�se.fac�l�tates.comprehens�on.by.pro-
v�d�ng.the.framework.(pr�or.knowledge).for.understand�ng.
new.�nformat�on ..P�lots.who.fly.regularly.�nto.a.part�cular.
a�rport.develop.mental.maps.of.the.runways,.tax�ways,.
term�nals,.and.ramps.and.use.th�s.stored.representat�on.to.
gu�de.them.dur�ng.surface.operat�ons ..They.also.develop.
knowledge.structures.regard�ng.a�rport.operat�ons.such.
as.a�r.carr�er.and.general.av�at�on.demograph�cs,.as.well.
as.controller.performance.and.expectat�ons ..P�lots.new.
to.that.a�rport.cannot.draw.upon.these.�nternal.repre-
sentat�ons.because.they.do.not.ex�st.or.are.only.part�ally.
represented.(from.study�ng.maps,.procedures,.and.other.
prefl�ght. preparat�ons) .. Instead,. they. must. rely. more.
on.external.maps.and.controller.gu�dance.to.get.from.a.
part�cular.ramp.to.a.runway.and.then.back.aga�n .

Pr�or.knowledge.also.fac�l�tates.the.process�ng.of.ut-
terances.—.tak�ng. �n.the.vo�ce.stream,.pars�ng. �t. �nto.
mean�ngful.sounds,.form�ng.words,.phrases,.clauses,.and.
sentences.lead�ng.to.understand�ng ..For.the.fluent.p�lot.
who. possesses. the. requ�s�te. �nternal�zed. mental. maps.
and.mental.representat�ons,.these.sk�lls.appear.automat�c.
and.understand�ng.�s.effortless.(McClelland,.M�rman,.
&.Holt,.2006) ..For.p�lots.who.are. less.fluent,.new.to.
the. area,. or. both,. these. normally. automat�c. language.
processes.seem.to.slow.down ..In.fact,.a.normal.speech.
rate.may.seem.to.be.rap�d.because.the.p�lot.must.take.�n.
new.�nformat�on.and.attempt.to.understand.�t.w�thout.
the.benefit.of.fl�ght.and.language.exper�ences.(Massaro,.
2001) .. As. these. �nternal. representat�ons. develop,. the.
p�lot’s.subject�ve.percept�on.of.speech.rate.m�ght.change.
from.rap�d.to.normal.del�very .

In.a.s�m�lar.fash�on,.the.p�lot’s.lack.of.fam�l�ar�ty.w�th.
the.local.accent.also.may.slow.down.decod�ng.processes ..
Part�cular. sounds. create. phonemes. (bas�c. consonant.
vowel.clusters,.L�berman,.Harr�s,.Hoffman,.&.Gr�ffith,.
1957). that,. when. comb�ned. �n. part�cular. sequences,.
form.words ..For.fluent.p�lots.who.possess.the.requ�s�te.
knowledge,.accent.m�ght.have.less.of.an.effect.on.the�r.
ab�l�ty.to.extract.and.comb�ne.phonemes.�nto.mean�ngful.

sounds,.compared.w�th.p�lots.who.are.less.fluent,.lack.
requ�s�te.knowledge,.or.both.(L�sker.&.Abramson,.1970;.
Abramson.&.L�sker,.1970) ..In.fact,.L�sker.and.Abramson.
(1970).suggested.that.l�steners.become.more.sens�t�ve.to.
phonet�c.d�fferences.�n.the�r.own.language.that.play.a.
funct�onal.role.�n.the�r.language,.become.less.sens�t�ve.
to.d�fferences.that.do.not,.or.both.(for.a.more.complete.
rev�ew.see.D�ehl,.Lotto,.&.Holt,.2004) ..

As.Walcott.(2006).po�nted.out,.“It.�s.not.enough.to.
s�mply.have.knowledge:.one.needs.to.understand.what.
one.knows.and.be.able.to.commun�cate.�t ..Th�s.ab�l�ty.
to. commun�cate. what. one. knows. �s. what. determ�nes.
‘competence .’”.Th�s.appl�es.equally.to.both.p�lots.and.a�r.
traffic.controllers ..For.a.p�lot.to.successfully.commun�cate.
w�th.a�r.traffic.control.requ�res.more.than.the.ab�l�ty.to.
parrot.back.the.�nformat�on.transm�tted.by.that.control-
ler;.�t.requ�res.competency.�n.the.language.of.av�at�on ..A.
cursory.exam�nat�on.of.the.p�lot’s.response.to.clearance.
del�very.suggests.expert�se,.speech.rate,.and.�ntell�g�b�l�ty.
exert.an.effect.on.understand�ng ..Both.the.speaker.and.
rece�ver.must.be.effect�ve.commun�cators .

Non-nat�ve.Engl�sh-speak�ng.p�lots.are.at.a.d�sadvan-
tage.fly�ng.�nto.countr�es.where.the�r.pr�mary.or.nat�ve.
language.�s.not.spoken .1.Not.only.must.they.be.able.to.
understand. spoken. Engl�sh,. the. language. of. av�at�on,.
but.also.speak.�t.when.commun�cat�ng.w�th.a�r.traffic.
controllers.whose.pr�mary.or.nat�ve.language.may.not.be.
Engl�sh ..G�ven.that.some.non-nat�ve.Engl�sh-speak�ng.
p�lots.had.a.l�m�ted.ab�l�ty.to.commun�cate.w�th.control-
lers.led.some.non-Engl�sh.speak�ng.commerc�al.a�rl�nes.
to.�nclude.an.�nterpreter.as.part.of.the.fl�ght.crew.who.
could. commun�cate. d�rectly. w�th. a�r. traffic. control.
(ATC).should.the.need.ar�se ..In.other.cases,.they.h�red.
nat�ve.Engl�sh-speak�ng.p�lots.who.could.no.longer.fly.
commerc�ally.for.U .S ..a�rl�nes.because.they.were.60.yrs.
old. (Age.60.Rulemak�ng.Comm�ttee,.2006;. currently..
§.121 .383(c).of.T�tle.14,.Code.of.Federal.Regulat�ons) ..

Another.d�sadvantage.for.non-nat�ve.Engl�sh-speak�ng.
p�lots.�s.the.d�spar�t�es.between.the.phraseology.adopted.
by.a.part�cular.Internat�onal.C�v�l.Av�at�on.Organ�zat�on.

1It.may.be.that.the.off�c�al.language.of.the.country.�s.Engl�sh,.but.the.
pr�mary.language.spoken.by.the.p�lot.�s.not .
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(ICAO). member. state. and. the. standard. phraseology.
supported.by.ICAO ..For.example,.the.ICAO.standard.
phraseology.for.an.a�rcraft.that.�s.�nstructed.to.wa�t.on.
an.act�ve.runway.for.�ts.departure.clearance.�s.“l�ne.up.
and.wa�t .”.However,.U .S ..a�r.traffic.controllers.use.the.
phraseology.“tax�.�nto.pos�t�on.and.hold .”.Th�s.phraseol-
ogy.may.not.be.fam�l�ar.to.fore�gn.p�lots.depart�ng.from.
U .S ..a�rports .2

Other.examples.are.prov�ded. �n.Append�x.1.of. the.
Un�ted.K�ngdom’s.(UK).C�v�l.Av�at�on.Author�ty’s.pub-
l�cat�on.CAP 413 Radiotelephony Manual.(July.2008) ..It.
prov�des.a.table.that.deta�ls.the.ICAO/UK.d�fferences.�n.
rad�otelephony.procedures.and.phraseology ..Presented.�n.
Table.1.�s.an.excerpt.from.that.table ..The.first.column.
�llustrates.two.examples.of.the.d�fferences.between.the.
phraseolog�es,.and.the.second.column.prov�des.the.UK’s.
reason.for.not.comply�ng.w�th.ICAO ..

In.response.to.a.Un�ted.States.Congress�onal.request.
put.forth.by.Representat�ve.Bob.Franks.�n.2000,.U .S ..
Inspector.General.Kenneth.Mead.undertook.an.�nvest�ga-
t�on.to.determ�ne.the.prevalence.of.�nternat�onal.p�lots.
fly�ng.�n.U .S ..a�rspace.who.are.unable.to.commun�cate.
w�th.a�r.traffic.controllers.due.to.�nadequate.knowledge.
of.the.Engl�sh.language.and.how.�t.m�ght.affect.av�at�on.
safety ..The.find�ngs.conta�ned.�n.the.response.noted.that.
from.January.1997.to.August.2000,.the.FAA.recorded.a.
total.of.16.of.309.pilot deviations.(approx ..5%).nat�on-
w�de.that.were.attr�butable.to.language.or.phraseology.
problems.between.p�lots.and.a�r.traffic.controllers .

2On.Sep.25,.2008.Capta�n.John.Prater,.Pres�dent,.A�r.L�ne.P�lots.
Assoc�at�on.Internat�onal,.addressed.the.U .S ..House.of.Representat�ves.
Subcomm�ttee. on. Av�at�on. Comm�ttee. of. Transportat�on. and.
Infrastructure .. In. h�s. report,. the. FAA. was. c�ted. for. adopt�ng. the.
ICAO.phraseology,.“l�ne.up.and.wa�t”.and.he.encouraged.the.FAA.
to.adopt.the.runway.cross�ng.phraseology.of.ICAO ..

In.2004,. ICAO,.an.agency.of. the.Un�ted.Nat�ons,.
publ�shed.Document.9835,.Manual on the Implementation 
of ICAO Language Proficiency Requirements,.�n.response.
to.several.acc�dents3.and.�nc�dents.where.language.pro-
fic�ency.was.c�ted.as.be�ng.e�ther.causal.or.contr�but�ng.
factors ..In.that.same.year,.the.APANPIRG.ATM/AIS/
SAR.Sub-Group4.(ATM/AIS/SAR/SG/14).presented.the.
ICAO.Secretar�at.w�th.a.document.ent�tled,.Language.
Profic�ency ..It.st�pulated,.“Therefore,.p�lots.on.�nterna-
t�onal.fl�ghts.shall.demonstrate.language.profic�ency.�n.
e�ther.Engl�sh.or. the. language.used.by. the. stat�on.on.
the.ground ..Controllers.work�ng.�nternat�onal.serv�ces.
shall. demonstrate. language. profic�ency. �n. Engl�sh. as.
well.as.�n.any.other.language(s).used.by.the.stat�on.on.
the.ground”.(para.2 .4) ..L�kew�se,.p�lots.are.governed.by.
Annex.10.ICAO.that.establ�shes.the.rules.under.wh�ch.
p�lots.and.controllers,.who.are.not.conversant.�n.each.
other’s.nat�ve.language,.can.commun�cate ..Spec�fically,.
§.1 .2.of.Annex.10.states:.

“The.pr�mary.means.for.exchang�ng.�nformat�on.�n.
a�r-ground.commun�cat�ons.�s.the.language.of.the.ground.
stat�ons,.wh�ch.w�ll.�n.most.cases.be.the.nat�onal.language.
of.the.State.respons�ble.for.the.stat�on .”.And.paragraph.
5 .2 .1 .1 .2.recommends,.“That.where.Engl�sh.�s.not.the.
language.of.the.ground.stat�on.the.Engl�sh.language.should.
be.ava�lable.on.request,.thereby,.the.recommendat�ons.
of. the. Annex. �nd�cate. that. the. Engl�sh. language. w�ll.
be.ava�lable.as.a.un�versal.med�um.for.rad�otelephone.
commun�cat�ons .”.

3.As.an.example,.�n.1990.Av�anca.Fl�ght.52,.mak�ng.�ts.th�rd.approach.
�nto.JFK.A�rport,.fa�led.to.�nform.a�r.traff�c.control.that.they.had.a.
fuel.emergency,.and.crashed .
4A�r.Traff�c.Management/Aeronaut�cal.Informat�on.Serv�ces.and.Search.
and.Rescue.(ATM/AIS/SAR).Subgroup.of.APANPIRG.(As�a.Pac�f�c.
A�r.Nav�gat�on.Plann�ng.and.Implementat�on.Reg�onal.Group) .

Table 1. Examples of UK differences to ICAO radiotelephony procedures

Details of ICAO/UK Difference Reason/Remarks

Phraseology FLIGHT LEVEL ONE ZERO 
ZERO (ICAO) is not used in UK.

In the UK, flight levels ending in hundreds are 
transmitted as HUNDRED e.g. FLIGHT 
LEVEL ONE HUNDRED.

To avoid potential confusion with adjacent flight 
levels and misidentification of cleared levels, e.g., 
FLIGHT LEVEL ONE ZERO ZERO with 
FLIGHT LEVEL ONE ONE ZERO. 

Phraseology “CLEARED FOR ILS 
APPROACH” is used in the UK only for self-
positioned approaches. 

For radar-positioned ILS approaches in the UK, 
pilots will be instructed: “When established on 
the localiser,† descend on the glidepath...”

Due to procedure design and airspace complexity, 
along with lessons learned from flight safety-
related incidents and occurrences, the UK has 
elected to enhance safety by adopting 
unambiguous phraseology that includes a positive 
descent instruction to ensure that descent is 
initiated only when it is safe to do so. 

†The spelling is taken from the CAP 413 Radiotelephony Manual 17th Edition. 
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In. March. 2008,. ICAO. �mplemented. �ts. language.
profic�ency. requ�rements .. Spec�fically:. “Aeroplane. and.
hel�copter. p�lots. and. those. fl�ght. nav�gators. who. are.
requ�red.to.use.the.rad�o.aboard.an.a�rcraft.shall.demon-
strate.the.ab�l�ty.to.speak.and.understand.the.language.
used. for. rad�otelephony. commun�cat�ons .”5. L�kew�se,.
“A�r.traffic.controllers.and.aeronaut�cal.stat�on.operators.
shall.demonstrate.the.ab�l�ty.to.speak.and.understand.the.
language. used. for. rad�otelephony. commun�cat�ons .”6.
To. reta�n. the�r. respect�ve. l�censes,. p�lots,. nav�gators,.
controllers,. and. stat�on.operators.must.demonstrate. a.
m�n�mum.of. an.Operat�onal.Level.4. �n. speak�ng. and.
understand�ng .. Fa�lure. to. reach. Operat�onal. Level. 6.
language.profic�ency.w�ll.requ�re.retest�ng.at.least.once.
every.three.years.(Operat�onal.Level.4).or.every.s�x.years.
(Operat�onal.Level.5) ..The.t�me.�nterval.for.retest�ng.�s.
determ�ned. by. the. �nterv�ewee’s. demonstrated. ICAO.
operat�onal.level.of.language.profic�ency.�n.both.speak�ng.
and.understand�ng .

The.cr�ter�a.for.evaluat�ng.ICAO.language.profic�ency.
are. prov�ded. �n. the. Manual on the Implementation of 
ICAO Language Proficiency Requirements.(2004) ..There.
are. s�x. levels. of. operat�onal. profic�ency. rang�ng. from.
pre-elementary. (Operat�onal. Level. 1). through. expert.
(Operat�onal.Level.6) ..There.are.s�x.d�mens�ons.of.pro-
fic�ency.that.are.evaluated:.

Pronunc�at�on. (pronunc�at�on,. stress,. rhythm,. and.
�ntonat�on),.
Structure.(grammar,.sentence.patterns,.global.–mean-
�ng.errors,.local.errors),.
Vocabulary. (style,. tone,. lex�cal. cho�ces. wh�ch. cor-
respond.to.context.and.status,.�d�omat�c.express�ons,.
and.express.subtle.d�fferences.or.d�st�nct�on.�n.expres-
s�on,.mean�ng),.
Fluency.(naturalness.of.speech.product�on,.absence.
of.�nappropr�ate.hes�tat�ons,.f�llers,.pauses.that.may.
�nterfere.w�th.comprehens�on),.
Comprehens�on. (clear. and. accurate. �nformat�on.
transfer.that.results.�n.understand�ng),.and.
Interact�ons.(sens�t�ve.to.verbal.and.non-verbal.cues.
and.responds.to.them.appropr�ately) ..

W�th�n.the.context.of.vo�ce.tape.analys�s,.nonverbal.
cues.would.be.l�m�ted.to.per�ods.of.s�lence.beyond.that.of.
normal.breath�ng.and.the.expected.per�ods.of.br�ef.s�lence.
that.occur.at.the.end.of.a.phrase,.clause,.or.sentence .

In.response.to.ICAO’s.language.profic�ency.requ�re-
ment,.many.commerc�al.educat�onal.suppl�ers.are.rap�dly.
develop�ng. �nstruct�onal. and. test�ng. mater�als. for. the.

5Append�x. A, Manual on the Implementation of ICAO Language 
Proficiency Requirements.
6.Ib�d .

•

•

•

•

•

•

av�at�on. �ndustry. to. meet. the. March. 2008. t�mel�ne .7.
L�kew�se,.many.of.the.ICAO.member.states.are.bus�ly.
establ�sh�ng.standards.by.wh�ch.those.�nstruct�onal.and.
test�ng.mater�als.w�ll.be.evaluated ..What.�s.absent.are.data.
from.wh�ch.the.effect�veness.of.those.tra�n�ng.programs.
can.be.assessed ..That.�s,.a.need.ex�sts.to.descr�be,.basel�ne,.
and.document.current.operat�onal.commun�cat�ons.pr�or.
to. �mplement�ng. ICAO. language. profic�ency. requ�re-
ments,.so.future.research.w�ll.be.able.to.determ�ne.�f.these.
requ�rements.actually.help.to.reduce.the.product�on.of.
commun�cat�on.problems ..

Th�s.�s.the.th�rd.and.final.report.�n.a.ser�es.of.reports.
exam�n�ng.p�lot.controller.commun�cat�on.�n.the.enroute.
env�ronment .. In. the. first. report. (Pr�nzo,. Hendr�x,. &.
Hendr�x,.2009).a.deta�led.and.comprehens�ve.descr�p-
t�on.was.prov�ded.of.51.hrs.of.rout�ne.a�r.traffic.control.
(ATC).transm�ss�ons.and.how.ATC.message.complex�ty.
and.message.length.affected.p�lot.readback.performance ..
F�ve.a�r.route.traffic.control.centers.prov�ded.cop�es.of.
ATC.commun�cat�ons.on.d�g�tal.aud�o.tapes.(DATs) ..Fa-
c�l�ty.representat�ves.selected.the.sectors.and.t�me.samples.
that.reflected.the.bus�est.�nternat�onal.traffic.per�ods.for.
analys�s ..Commun�cat�on.problems.were.encoded.that.
resulted.�n.�nterference.w�th.ATC.procedures,.requ�red.
pla�n. language. to. resolve,. or. requ�red. ass�stance. from.
other.p�lots.or.ATC.to.convey.the.message,.or.the.encoder.
bel�eved. that. commun�cat�on. had. broken. down ..The.
results.showed.that.message.complex�ty.had.a.stat�st�cally.
s�gn�ficant.effect.on.the.product�on.of.errors.of.om�ss�on.
only,.wh�le.message.length.affected.both.the.product�on.
of.errors.of.om�ss�on.and.readback.errors.(subst�tut�on.
and.transpos�t�on.errors) ..

In.the.second.report,.Pr�nzo,.Hendr�x,.and.Hendr�x.
(2008).used.the.same.database.to.exam�ne.and.record.
the.prevalence.of.ATC.readback.errors,.breakdowns.�n.
commun�cat�on,. and. requests. for. repet�t�on. made. by.
commerc�al.U .S ..and.fore�gn.a�rl�ne.p�lots ..No.attempt.
was.made.to.class�fy.a.speaker’s.utterance.accord�ng.to.
ICAO’s. s�x. operat�onal. levels. of. language. profic�ency ..
However,. the. s�x. d�mens�ons. of. language. profic�ency.
(Pronunc�at�on,.Structure,.Vocabulary,.Fluency,.Com-
prehens�on,.and.Interact�ons).were.scored.as.e�ther.“0”.=.
not.a.problem,.or.“1”.=.was.a.problem.for.p�lot.transm�s-
s�ons.only,.us�ng.the.descr�ptors.prov�ded.on.the.ICAO 
Language Proficiency Rating Scale ..They.reported.Engl�sh.
language.profic�ency.was.a.factor.�n.75%.of.the.�dent�fied.

7The.36th.Assembly.of.ICAO.(September.2007).urged.Contract�ng.
States.to.accept.�n.the�r.own.a�rspace.unt�l.5.March.2011,.p�lots.from.
other.States.that.are.not.�n.a.pos�t�on.to.comply.w�th.the.language.
prof�c�ency.requ�rements.by.5.March.2008.prov�ded.that.the.States.
that.�ssued.or.rendered.val�d.the.l�censes.post.the�r.language.prof�c�ency.
�mplementat�on.plans.on. the. ICAO.Fl�ght.Safety.Exchange.FSIX.
Webs�te .
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commun�cat�on.problems.among.the.Fore�gn.non-nat�ve.
Engl�sh.a�rcraft.and.29%.�nvolv�ng.U .S .-Engl�sh.a�rcraft ..
Thus,.wh�le.language.profic�ency.was.reported.as.a.fac-
tor. �n.commun�cat�on.problems,. the. level.of. language.
profic�ency.was.not.determ�ned .

The.purpose.of.the.present.report.�s.to.apply.the.s�x.
operat�onal.levels.of.language.profic�ency.scales.to.com-
mun�cat�ons.problems.us�ng. the. same.database. as. the.
two.prev�ous.reports ..By.restr�ct�ng.the.analyses.to.only.
�dent�fied. commun�cat�on. problems,. we. should. ga�n.
a. better. understand�ng. between. the. operat�onal. levels.
of.the.language.profic�ency.scales.and.commun�cat�on.
problems ..

METHOD

subject Matter Expert
The.first.author.has.more.than.14.years.of.exper�ence.

analyz�ng.p�lot.controller.commun�cat�ons ..The.second.
author.completed.both.the.FAA.15005.Instructor.De-
velopment. tra�n�ng. and. Mayflower. College’s. courses.
for.language.rat�ng,8.was.part.of.the.rat�ng.team.for.the.
automated.Versant.Av�at�on.Engl�sh.Test,.and.currently.
prov�des.av�at�on.Engl�sh.tra�n�ng.to.controllers.and.fl�ght.
personnel.�n.the.U .S ..and.the.M�ddle.East ..

Materials
Audio Tapes .. Each. ATRCC. was. asked. to. prov�de.

10.hrs.of.vo�ce.commun�cat�ons,.for.a.total.of.51.hrs.of.
record�ng ..DAT.record�ngs.were.made.at. each. fac�l�ty.
us�ng.the.N�ceLogger™.D�g�tal.Vo�ce.Recorder.System.
(DVRS).to.record.and.t�me-stamp.each.transm�ss�on .

Each.DAT.conta�ned.separate.d�g�t�zed.vo�ce.records.
of.all.commun�cat�ons.transm�tted.on.the.rad�o.frequency.
ass�gned.to.a.part�cular.sector.pos�t�on.on.the.left.channel ..
The.r�ght.channel.conta�ned.the.Un�versal.T�me.Coor-
d�nated.(UTC).t�me.code.expressed.�n.date,.hour.(hr),.
m�nute.(m�n),.and.whole.second.(s) ..The.N�ceLogger™.
D�g�tal.Vo�ce.Reproducer.System.(DVRS).decoded.and.
d�splayed.t�me.and.correlated.�t.w�th.the.vo�ce.stream.
�n.real.t�me ..

ICAO Doc 9835. The.Language.Profic�ency.Rat�ng.
Scale.was.taken.from.the.ICAO.Av�at�on.Organ�zat�on.
Document.9835, Manual on the Implementation of ICAO 
Language Proficiency Requirements (2004) ..W�th�n.each.of.

8Mayflower.College.�s.located.�n.the.Un�ted.K�ngdom .

the.s�x.d�mens�ons.are.s�x.levels.of.language.profic�ency.
that.range.from.Level.1-through.Level.6 ..As.shown.�n.
F�gure.1,.Levels.1-3.are.the.below.the.target.operat�onal.
level ..Level.4.�s.Operat�onal,.Level.5.Extended.and.Level.
6.Expert .

Procedure
Data Transcription. One.set.of.analogue.aud�ocas-

sette.tapes.was.dubbed.from.each.DAT.and.prov�ded.to.
the.transcr�bers.who.used.them.to.generate.the.verbat�m.
transcr�pts ..Onset.and.offset.t�me,.represented.�n.hr:m�n:s.
preceded.each.transm�ss�on,.as.d�d.the.or�g�nat�ng.fac�l�ty,.
sector,.date,.and.transm�ss�on.number .

FAA Order JO 7340.1Z Contractions.(FAA.2007).was.
used.as.a.reference.�n.class�fy�ng.U .S-.Engl�sh.(e .g .,.Amer�-
can,.Cont�nental,.Delta),.Fore�gn-Engl�sh.(e .g .,.Br�t�sh.
A�rways,.Qantas),.and.Fore�gn-Other.(e .g .,.Al�tal�a,.Japan.
A�r).reg�stry.a�rcraft.accord�ng.to.the.a�rcraft.call.s�gn ..
Th�s.was.done.for.each.p�lot.and.controller.transm�ss�on ..
Whenever.a.pos�t�on.rel�ef.br�efing.was.performed,.a.new.
number.was.ass�gned.for.the.controller.tak�ng.control.of.
the.rad�o.frequency ..Just.as.call.s�gns.could.be.used.to.
group.p�lots’.transm�ss�ons,.�nd�v�dual.controllers.were.
un�quely.�dent�fied .

Grading Language Proficiency..To.ass�gn.an.opera-
t�onal.level.for.each.d�mens�on.of.an.utterance,.the.grader.
had.a.copy.of.the.transcr�pt.to.read.wh�le.l�sten�ng.to.�t.
by.means.of.the.DVRS,.a.copy.of.the.ICAO Language 
Proficiency Rating Scales,.and.a.scor�ng.sheet ..To.ma�n-
ta�n.grad�ng.cons�stency,.one.profic�ency.d�mens�on.was.
completed.for.the.ent�re.database.before.go�ng.on.to.the.
next.d�mens�on ..P�lot.and.controller.transm�ss�ons.were.
completed.�n.the.follow�ng.order:.(1).pronunc�at�on,.(2).
fluency,.(3).comprehens�on,.(4).�nteract�ons,.(5).structure,.
and.(6).vocabulary ..The.overall.language.profic�ency.of.
a.g�ven.speaker.was.determ�ned.to.be.the.lowest.rat�ng.
on.any.of.the.scales .9

The.rat�onale.was.that.greater.cons�stency.was.ach�eved.
by.concentrat�ng.on.one.profic�ency.d�mens�on.at.a.t�me ..
As.a.grader,.there.was.more.r�sk.of.�ncons�stenc�es.creep-
�ng.�n.by.jump�ng.from.one.profic�ency.d�mens�on.to.
another ..Analyz�ng.one.profic�ency.d�mens�on.at.a.t�me.
resulted.�n.each.real.t�me.transm�ss�on.be�ng.analyzed.at.

9§2 .8 .4.Doc.9835. states,. “….a.person’s.prof�c�ency. rat�ng. level. �s.
determ�ned. by. the. lowest. rat�ng. level. ass�gned. �n. any. part�cular.
category .”

Expert Extended Operational Pre-
Operational

Elementary Pre-
Elementary 

6 5 4 3 2 1 

Figure 1. ICAO Levels of Language Proficiency
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least.s�x.t�mes.each ..In.some.�nstances.they.were.l�stened.
to.more.than.the.m�n�mum.due.to.the.speaker’s.language.
product�on.sk�lls,.background.no�se,.or.because.both.ren-
dered.some.transm�ss�ons.more.d�fficult.to.grade ..S�nce.
all.transm�ss�ons.were.d�g�tally.recorded.and.l�stened.to.
on.the.DVRS,.there.were.no.sound.d�stort�ons.due.to.
replay�ng .10.

REsULTs

We. performed. a. prel�m�nary. analys�s. on. 3,006.
p�lot/controller. real-t�me. vo�ce. transm�ss�ons .. Twelve.
were.d�scarded.because.they.e�ther.were.un�ntell�g�ble,.
�nvolved. only. a. m�crophone. cl�ck,. stat�c,. or. d�d. not.
have.enough.�nformat�on.present.to.grade ..Three.of.the.
transm�ss�ons.�nvolved.U .S .-Engl�sh.a�rcraft,.and.the.rest.
�nvolved.Fore�gn-Other.reg�stry.a�rcraft ..One.or�g�nated.
from.ATC .

10Rew�nd�ng. analog. tape. causes. �t. to. stretch,. wh�ch. alters. sound.
character�st�cs .

There.were.234.add�t�onal.utterances.that.conta�ned.
structure.and.vocabulary.elements.deemed.non-codable,.
and. they. were. excluded. from. further. analys�s .. These.
transm�ss�ons.conta�ned.a.common.courtesy,.general.ac-
knowledgment,.a�rcraft.call.s�gn,.or.a.comb�nat�on ..Table.
2.shows.the.d�str�but�on.of.these.transm�ss�ons.accord�ng.
to.the.speaker.of.the.transm�ss�on.and.a�rcraft.reg�stry ..
Approx�mately.7%.of.the.ATC.transm�ss�ons.were.d�s-
carded,.of.wh�ch.4 .3%.�nvolved.controller.transm�ss�ons.
to.U .S ..reg�stry.a�rcraft ..L�kew�se,.approx�mately.8%.of.
the.transm�ss�ons.from.the.fl�ght.deck.were.d�scarded,.
and.nearly.6%.were.from.p�lots.operat�ng.U .S ..reg�stry.
a�rcraft ..Th�s.�s.not.surpr�s�ng.g�ven.that.nearly.70%.of.
the. ATC. and. fl�ght. deck. transm�ss�ons. �nvolved. U .S ..
reg�stry.a�rcraft .

Controller English Language Proficiency Ratings
There.were.1,371.transm�ss�ons.made.by.58.controllers ..

Among.th�s.group.of.controllers,.all.but.one.rece�ved.a.
rat�ng.of.Extended.and.that.was.because.ICAO.LPR.are.
determ�ned.from.the. lowest.rat�ng.awarded.on.any.of.

Table 2. Composition of ATC and Flight Deck Transmissions Selected for Analysis

Speaker and Aircraft Registry Noncodable Codable Total 

ATC
U.S.-English (n=1,011) 4.3% 64.1% 68.4% 
Foreign-English (n=58) .7% 3.2% 3.9% 
Foreign-Other (n=409) 2.2% 25.4% 27.7% 

Total Percent 7.2% 92.8% 100% 
Flight Deck     

U.S.-English (n=1,057) 5.8% 63.9% 69.7% 
Foreign-English (n=55) .2% 3.4% 3.6% 
Foreign-Other (n=404) 2.4% 24.3% 26.6% 

Total Percent 8.4% 91.6% 100% 

Table 3. Controller Utterances Presented by Aircraft Registry and English Language Proficiency Ratings  

Aircraft Registry P S V F C I 

       
U.S.-English (n=948 utterances)       

Expert 100.0% 100.0% .1% 100.0% 100.0% 100.0%
Extended 99.9%   
Operational   

Foreign-English (n=47 utterances)   
Expert 100.0% 100.0% 100.0% 100.0% 100.0%
Extended 100.0%   
Operational   

Foreign-Other (n=376 utterances)       
Expert 100.0% 99.7% 99.7% 100.0% 99.7%
Extended .3% 100.0% .3%  .3%
Operational   
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the.s�x.d�mens�ons ..An.exam�nat�on.of.the.rater’s.notes.
�nd�cated.no.problems.w�th.80 .5%.of. the. controller’s.
messages,.and.fillers.such.as.“ummm”.and.“uh”.appeared.
�n.15%.of.the�r.utterances ..Other.comments.addressed.
speech. rate,. nonstandard. phraseology,. �nd�st�nct. or.
otherw�se.unclear.speech,.as.well.as.the.presence.of.self.
correct�ons ..None.of.these.class�ficat�ons.accounted.for.
more.than.1 .3%.of.the.utterances .

As.seen.�n.Table.3,.approx�mately.69 .2%.of.the.trans-
m�ss�ons.were.to.U .S .-Engl�sh,.3 .4%.to.Fore�gn-Engl�sh,.
and.27 .4%.to.Fore�gn-Other.reg�stry.a�rcraft ..All.of.the.
U .S .. controllers’. utterances. rece�ved. an. Expert. rat�ng.
on.pronunc�at�on.and.comprehens�on.regardless.of.the.
reg�stry.of.the.a�rcraft.they.were.talk�ng.to ..Only. .1%.
of.the�r.utterances.were.awarded.Expert.on.vocabulary,.
wh�le.over.99%.were.rated.Extended ..Var�ab�l�ty.�n.lan-
guage.profic�ency.among.the.controllers.�s.seen.by.the�r.
transm�ss�ons.to.p�lots.operat�ng.Fore�gn-Other.reg�stry.
a�rcraft ..Spec�fically,.one.controller.was.respons�ble.for.
the.rat�ngs.of.Extended.for.structure.and.fluency,.and.a.
controller.from.a.d�fferent.enroute.center.was.respons�ble.
for. the. rat�ng. of. Extended. for. �nteract�on .. All. of. the.
controllers.rece�ved.an.overall.language.profic�ency.rat-
�ng.of.Extended.because.one.or.more.of.the�r.utterances.
rece�ved.a.grade.of.extended ..

.
Pilot English Language Proficiency Ratings

There.were.206.d�fferent.a�rcraft.represented.�n.the.
database.(73%.were.of.U .S .-Engl�sh,.2%.Fore�gn-Eng-
l�sh,.25%.Fore�gn-Other) ..The.p�lots.transm�tted.1,414.
messages.to.ATC .

As.seen.�n.Table.4,.among.the.U .S .-Engl�sh.reg�stry.
a�rcraft,. 100%. of. the. p�lots’. utterances. were. awarded.
Expert.�n.structure,.comprehens�on,.and.�nteract�on.wh�le.

99 .4%.ach�eved.a.rat�ng.of.Expert.for.pronunc�at�on.and.
fluency ..All.of.the�r.utterances.were.rated.as.Extended.
�n.vocabulary ..One.a�rcraft.was.respons�ble.for.the.four.
�nstances. where. pronunc�at�on. was. rated. Operat�onal.
and.fluency.Extended ..The.p�lot.of.another.a�rcraft.was.
respons�ble.for.the.two.add�t�onal.rat�ngs.of.Extended.for.
fluency ..In.compar�son,.100%.of.the.utterances.from.p�lots.
operat�ng. Fore�gn-Engl�sh. reg�stry. a�rcraft. rece�ved. an.
Expert.rat�ng.on.five.d�mens�ons.and.a.rat�ng.of.Extended.
�n.vocabulary ..However,.there.were.only.52.transm�ss�ons.
made.by.these.p�lots.that.were.evaluated ..

Notably,.transm�ss�ons.from.p�lots.operat�ng.Fore�gn-
Other. a�rcraft. showed. greater. var�ab�l�ty. �n. language.
profic�ency ..In.part�cular,.the�r.utterances.rece�ved.rat�ngs.
that.var�ed.from.Expert.to.Operat�onal.on.all.but.structure.
—of.wh�ch.sl�ghtly.more.than.93%.rece�ved.a.rat�ng.of.
Expert ..Approx�mately.65%.of.the.transm�ss�ons.were.
rated.Expert.for.comprehens�on.and.74%.for.�nteract�on;.
47%.rece�ved.a.rat�ng.of.Expert.on.pronunc�at�on.and.
fluency ..Between.30%.and.37%.of.the�r.utterances.were.
awarded.Extended.on.pronunc�at�on,.fluency,.and.com-
prehens�on;.and.23%.on.�nteract�on ..Nearly.23%.of.the.
p�lots’.pronunc�at�on.was.awarded.a.rat�ng.of.Operat�onal ..
About.16%.of.the�r.transm�ss�ons.also.rece�ved.a.grade.
of.Operat�onal.on.fluency,.and.only.3%.were.rated.as.
Operat�onal.on.comprehens�on.and.�nteract�on .

Approx�mately.94%.of.the.p�lots.of.these.206.a�rcraft.
rece�ved. an. overall. language. profic�ency. rat�ng. of. Ex-
tended.because.one.or.more.of.the�r.utterances.rece�ved.
a.grade.of.Extended ..The.overall.language.profic�ency.of.
the.rema�n�ng.13.p�lots.rece�ved.a.grade.of.Operat�onal ..
Among.these.p�lots,.12.flew.Fore�gn-Other.reg�stry.a�r-
craft,.and.one.flew.for.a.U .S .-Engl�sh.reg�stry.a�rcraft ..
Although.each.of.the.five.enroute.fac�l�t�es.had.at.least.

Table 4. Pilot Utterances Presented by Aircraft Registry and English Language Proficiency Ratings  

Aircraft Registry P S V F C I 

U.S.-English (n=969 utterances)   
Expert 99.4% 100.0% 99.4% 100.0% 100.0%
Extended .2% 100.0% .6%  
Operational .4%   

Foreign-English (n=52 utterances)   
Expert 100.0% 100.0% 100.0% 100.0% 100.0%
Extended 100.0%   
Operational   

Foreign-Other (n=368 utterances)   
Expert 47.0% 93.5% .5% 46.5% 64.9% 73.9%
Extended 30.2% 6.5% 99.2% 37.8% 32.1% 23.1%
Operational 22.8% .3% 15.8% 3.0% 3.0%
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one.p�lot.w�th.a.profic�ency.rat�ng.of.Operat�onal,.46%.
were. from.Oakland,.23%.from.Los.Angles,. and.15%.
from.New.York.Center ..

Communication Problems and Pilot Language 
Proficiency Ratings 

The.normal�zed.d�str�but�ons.of.the.p�lots’.utterances.
and.commun�cat�on.problems.are.presented.�n.F�gure.2.
accord�ng.to.a�rcraft.reg�stry.and.overall.LPR ..The.data.
show.that.p�lots.w�th.an.Extended.rat�ng.who.flew.U .S .-
Engl�sh.reg�stry.a�rcraft.made.approx�mately.70%.of.the.
transm�ss�ons.to.ATC,.of.wh�ch.16 .2%.conta�ned.one.
or.more. commun�cat�on.problems ..P�lots. awarded. an.
Extended-rat�ng,.fly�ng.Fore�gn-Engl�sh.reg�stry.a�rcraft,.
made.3 .7%.of.the.a�r-to-ground.transm�ss�ons,.and.1 .1%.
conta�ned.a.commun�cat�on.problem ..F�nally,.p�lots.who.
flew.Fore�gn-Other.reg�stry.a�rcraft.were.respons�ble.for.
26 .6%.of.the.transm�ss�ons.(Operat�onal.rat�ng.=.5 .9%,.
Extended.=.20 .6%,.Expert.=.  .07%),.14 .5%.of.wh�ch.
�nvolved.commun�cat�on.problems.(Operat�onal.rat�ng.
=.3 .9%,.Extended.=.10 .5%,.Expert.=. .07%) .

The.281.prev�ously.�dent�fied.commun�cat�on.prob-
lems.(Pr�nzo.et.al .,.2008).were.evaluated.accord�ng.to.
a�rcraft.reg�stry.and.overall.language.profic�ency.rat�ng ..
To.do.th�s,.each.of.the.p�lot’s.utterances.was.aggregated.
accord�ng.to.enroute.fac�l�ty,.sector,.sample,.and.a�rcraft.
call. s�gn. on. each. scale,. and. then. the. overall. language.
profic�ency.rat�ng.was.ass�gned.us�ng.the.lowest.awarded.
rat�ng.across.all.the.scales ..The.number.of.analyzed.p�lot.
transm�ss�ons.(per.fl�ght.segment).var�ed.from.three.to.
as.many.as.20.(mean.=.7 .42.S .D ..=.3 .34) .

As.shown.�n.Table.5,.all.but.one.of.the.p�lots.who.flew.
U .S .-Engl�sh.reg�stry.a�rcraft.had.an.LPR.of.Extended;.that.

p�lot’s.LPR.was.Operat�onal ..There.were.192.�dent�fied.
commun�cat�on.problems,.of.wh�ch.190.had.one.problem.
and.two.had.mult�ple.problems ..Of.the.s�ngle-problem.
transact�ons,. 51%. �nvolved. readback. errors. (RBEs),.
34%.requests.for.repeat.(RfR),.and.15%.breakdowns.�n.
commun�cat�on.(BIC);.1%.had.mult�ple.problems.(both.
�nvolved.a.BIC.coupled.w�th.e�ther.a.RBE.or.RfR) ..

All. of. the. p�lots. who. flew. Fore�gn-Engl�sh. reg�stry.
a�rcraft. rece�ved.a.rat�ng.of.Extended ..There.were.five.
commun�cat�on.problems,.of.wh�ch.80%.centered.upon.
RfR.and.the.rema�nder.RBEs ..

Among.the.group.of.p�lots.who.flew.Fore�gn-Other.
reg�stry.a�rcraft,.57%.of.the�r.commun�cat�on.problems.
�nvolved.RfR,.of.wh�ch.45%.were.made.by.p�lots.w�th.
an.overall.rat�ng.of.Extended ..As.a.group,.21 .4%.of.the�r.
commun�cat�on.problems.were.RBEs,.and.14 .3%.were.
made.by.p�lots.w�th.a.rat�ng.of.Extended ..Sl�ghtly.more.
than. 8%. of. the�r. commun�cat�on. problems. �nvolved.
mult�ple.problems,.of.wh�ch.6%.were.made.by.p�lots.
w�th.a.rat�ng.of.Operat�onal ..Clearly,.there.was.a.greater.
d�spers�on.�n.Engl�sh.language.profic�ency.among.p�lots.
who.flew.fore�gn.reg�stry.a�rcraft.and.had.a.language.other.
than.Engl�sh.as.the�r.pr�mary.language .

In.Pr�nzo.et.al .’s. (2008). report,. an.av�at�on. subject.
matter. expert. coded. utterances. as. e�ther. conta�n�ng. a.
language-based.problem.(ass�gned.a.value.of.“1”).or.not.
conta�n�ng.a.problem.(ass�gned.a.value.of.“0”) ..These.
data.underwent.further.analys�s.to.d�fferent�ate.between.
p�lots’.utterances.w�th.(n.=.450).and.w�thout.(n.=.964).
Engl�sh.language.profic�ency.problems.accord�ng.to.each.
p�lot’s.overall.language.profic�ency ..

As.seen.�n.Table.6,.of.all.1,414.p�lot.utterances,.Eng-
l�sh.language.profic�ency.was.�mpl�cated.�n.18 .2%.of.the.
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Table 6. Percentages of all Pilot Utterances and the Role of Language Proficiency in Communication 
Problems Presented by Aircraft Registry and Overall Language Proficiency Ratings 

Source RBE BIC RfR 
Multiple
Problems

No
Problems

U.S.-English
ELP Not a Factor (n=757 utterances)

Operational 0.1% 0.0% 0.1% 0.0% 0.1% 
Extended 5.7% 0.8% 2.8% 0.1% 43.8% 

ELP Was a Factor (n=229 utterances)
Extended 1.1% 1.2% 1.6% 0.1% 12.2%

Foreign-English 
ELP Not a Factor (n=36 utterances)

Extended 2.4% 0.1% 0.0% 0.1% 0.0%
ELP Was a Factor (n=16 utterances)

Extended 0.9% 0.0% 0.0% 0.2% 0.0%
Foreign-Other

ELP Not a Factor (n=171 utterances)
Operational 1.6% 0.1% 0.1% 0.2% 0.0% 
Extended 9.0% 0.4% 0.0% 0.7% 0.0% 
Expert 0.1% 0.0% 0.0% 0.0% 0.0% 

ELP Was a Factor (n=205 utterances)
Operational 2.5% 0.3% 0.3% 0.5% 0.4% 
Extended 7.5% 0.5% 0.4% 2.0% 0.1% 
Expert 0.1% 0.0% 0.0% 0.0% 0.0% 

Table 5. Percentage of Pilot Transmissions Involved in Communication Problems Presented by Aircraft 
Registry and Overall Language Proficiency Rating 

Type of Communication Problem Aircraft Registry by Overall ICAO 
Language Proficiency Rating BIC RBE RfR Multiple 
U.S.-English  (151 aircraft)     

Extended 15.1% 50.0% 32.8% 1.0% 
Operational  .5% .5%  

Foreign-English (5 aircraft)     
Extended  20.0% 80.0%  
Operational     

Foreign-Other (50 aircraft)     
Extended 7.1% 14.3% 45.2% 2.4% 
Operational 6.0% 7.1% 11.9% 6.0% 
Total Foreign-Other 13.1% 21.4% 57.1% 8.4% 



9

commun�cat�on.problems.(U .S .-Engl�sh=4 .0%,.Fore�gn-
Engl�sh=1 .1%,. Fore�gn-Other=14 .1%) .. Although. an.
add�t�onal.12 .7%.of.the.utterances.(U .S .-Engl�sh=12 .2%,.
Fore�gn-Engl�sh=0 .0,.Fore�gn-Other=0 .5%).were.�den-
t�fied. as. conta�n�ng. problems. �n. language. profic�ency,.
none. contr�buted. to. any. of. the. 281. commun�cat�on.
problems .

The.Engl�sh. language.profic�ency.of. the.utterances.
made.by.p�lots.fly�ng.U .S .-Engl�sh.reg�stry.a�rcraft.were.
�nvolved.�n.1 .1%.RBE,.1 .2%.BIC,.1 .6%.RfR,.and.0 .1%.
mult�ple.problems ..L�kew�se,.Engl�sh.language.profic�ency.
was.a.factor.�n.0 .9%.of.the.RBEs.of.p�lots.fly�ng.Fore�gn-
Engl�sh.reg�stry.a�rcraft.and.0 .2%.w�th.mult�ple.problems ..
F�nally,.among.p�lots.fly�ng.Fore�gn-Other.reg�stry.a�rcraft,.
Engl�sh.language.profic�ency.was.a.factor.among.p�lots.
awarded. Operat�onal,. Extended,. and. Expert. rat�ngs ..
Among.p�lots.awarded.an.Operat�onal. rat�ng,.Engl�sh.
language.profic�ency.was.a.factor.�n.2 .5%.of.utterances.
�nvolved. �n. RBEs,. 0 .3%. BIC,. 0 .3%. RfR,. and. 0 .5%.
w�th.mult�ple.problems ..A.s�m�lar.pattern.appeared.for.
Fore�gn-Other.p�lots.w�th.an.Extended.rat�ng.–.Engl�sh.
language.profic�ency.was.a.factor.�n.7 .5%.RBEs,.0 .5%.
BIC,.0 .4%.RfR,.and.2 .0%.mult�ple.problems ..

DIsCUssION

These.data.�nd�cate.that.some.of.the.p�lots.were.more.
profic�ent. �n. the. Engl�sh. language. than. others .11. Ap-
prox�mately.94%.of.them.rece�ved.an.overall.language.
profic�ency.rat�ng.of.Extended ..A.closer.exam�nat�on.of.
the.data.revealed.that.all.of.the.p�lots.who.flew.a�rcraft.
for.a.country.w�th.Engl�sh.as.�ts.pr�mary.or.offic�al.lan-
guage.rece�ved.a.grade.of.Extended.on.the.vocabulary.
scale,.and.�t.was.th�s.grade.that.pulled.down.the�r.overall.
rat�ngs.from.Expert .

The.same.cannot.be.sa�d.of.the.p�lots.fly�ng.for.coun-
tr�es.whose.pr�mary.or.offic�al.language.was.other.than.
Engl�sh;.the�r.language.profic�ency.showed.much.greater.
d�spers�on.on.five.of.the.s�x.scale.–rang�ng.from.Expert.
to.Operat�onal.(structure.was.l�m�ted.to.Expert.and.Ex-
tended) ..Of.the.p�lots.who.flew.these.a�rcraft,.24%.were.
awarded.an.Operat�onal.level.of.profic�ency ..(Overall,.of.
the.13.p�lots.rece�v�ng.an.Operat�onal.level.of.profic�ency.
12.flew.Fore�gn-Other.reg�stry.a�rcraft .).

11There.were.206.d�fferent.a�rcraft.represented.�n.the.database.(73%.
were. of. U .S .-Engl�sh,. 2%. Fore�gn-Engl�sh,. 25%. Fore�gn-Other) ..
Many. of. the. p�lots. who. flew. �nto. the. f�ve. d�fferent. U .S .. enroute.
centers.between.March.and.August.2006.flew.U .S .-Engl�sh.reg�stry.
a�rcraft,.and.we.assumed.they.were.all.fam�l�ar.w�th.U .S ..a�r.traff�c.
control.procedures.and.operat�ons.and.that.the�r.pr�mary.language.was.
Engl�sh ..The.same.cannot.be.sa�d.for.all.of.the.p�lots.fly�ng.non-U .S ..
reg�stry.a�rcraft ..Furthermore,.we.could.not.ascerta�n.the�r.pr�mary.
language.from.the.vo�ce.tapes .

The. results. prov�ded. some. ev�dence. that. Engl�sh.
language.profic�ency.was.a.factor.�n.30 .8%.of.the.p�lot.
transm�ss�ons,.and.�t.was.�dent�fied.as.a.problem.�n.43 .8%.
of.the.�dent�fied.281.commun�cat�on.problems ..When.
teach�ng.Engl�sh.to.p�lots,.fore�gn.language.�nstructors.
may.want.to.focus.more.t�me.towards.correct�ng.errors.�n.
pronunc�at�on.and.�mprov�ng.fluency ..It.�s.�mportant.that.
second.language.learners.be.able.to.detect.and.pronounce.
category. clusters. present. �n. that. language. (Sakamoto,.
2006) ..As.th�s.sk�ll. �mproves,.nodes.and.pathways.are.
created.and.assoc�ated.w�th.cort�cal.structures.respons�ble.
for.language.comprehens�on.and.product�on ..By.hear-
�ng.the.sounds,.they.should.become.better.at.produc�ng.
these.same.sounds ..Improvements.�n.language.produc-
t�on.should.lead.to.fewer.transm�ss�ons.from.p�lots.and.
controllers.who.were.not.able.to.fully.understand.what.
was.be�ng.sa�d.(e .g .,.say again,.what was that?) ..

The. data. also. �nd�cated. that. although. there. were.
fewer. fore�gn.a�rcraft. �n.the.commun�cat�ons.samples,.
proport�onally,.the.p�lots.of.these.a�rcraft.made.more.of.
the.commun�cat�on.problems ..Commun�cat�on.problems.
requ�re.more.transm�ss�ons.to.resolve ..For.readback.errors,.
the.controller.must.re�ssue.the.or�g�nal.message.and.l�sten.
for.the.rec�tat�on.of.�ts.contents ..For.requests.for.repeats,.
the.request.must.be.made.followed.by.the.repeat.of.the.
or�g�nal.message,.followed.by.the.readback ..A.breakdown.
�n.commun�cat�on.can.�nvolve.many.message.exchanges.
between.the.controller.and.p�lot.unt�l.resolved.(Pr�nzo,.
et.al .,.2009) ..

Of.all.1,414.p�lot.utterances,.Engl�sh.language.profi-
c�ency.was.�mpl�cated.�n.18 .2%.of.the.transm�ss�ons.that.
�nvolved.commun�cat�on.problems.(U .S .-Engl�sh=4 .0%,.
Fore�gn-Engl�sh=1 .1%,. Fore�gn-Other=14 .1%) .. Al-
though.12 .7%.add�t�onal.utterances.were.�dent�fied.as.
conta�n�ng.problems.�n.language.profic�ency.(U .S .-Eng-
l�sh=12 .2%,.Fore�gn-Engl�sh=0 .0,.Fore�gn-Other=0 .5%),.
they.were.not. �nvolved. �n. any.of. the. commun�cat�on.
problems .. Many. of. these. utterances. conta�ned. “Ahs,”.
“Ums,”.and.s�m�lar.fillers.(hes�tat�on.pauses) ..S�nce.the.
major�ty.of.the.p�lots.were.awarded.a.rat�ng.of.Extended,.
�t.�s.not.surpr�s�ng.that.they.also.made.the.most.com-
mun�cat�on.problems .

All. of. the. enroute. controllers. rece�ved. an. overall.
language.profic�ency.rat�ng.of.Extended.because.one.or.
more.of.the�r.utterances.rece�ved.a.grade.of.extended.on.
one.or.more.of.the.descr�ptors ..On.the.ICAO.l�ngu�st�c.
descr�ptors,.all.(save.vocabulary).rece�ved.a.rat�ng.of.Ex-
pert.because.the.controllers.stayed.w�th�n.the.constra�nts.
�mposed.by.FAA Order 7110.65, Air Traffic Control.(FAA,.
2008) .. Even. a. cursory. exam�nat�on. of. FAA. standard.
phraseology.reveals.that.�t.�s.both.l�m�ted.�n.word.cho�ces.
and.�s.h�ghly.structured ..Rarely.d�d.the.controllers.dev�ate.
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from.the.recommended.phraseology,.and.th�s.resulted.�n.
the�r.rece�v�ng.a.grade.less.than.Expert .

Grading Issues: Lessons Learned Using the ICAO 
Language Proficiency scales

The.ICAO.profic�ency.scale.does.produce.some.chal-
lenges.when.try�ng.to.grade.recorded.real-t�me.p�lot.and.
controller. commun�cat�ons .. In. part�cular,. the. ICAO.
language.profic�ency. rat�ngs.w�ll.most. often. lead. to. a.
Level.6.-.Expert.–.for.nat�ve.Engl�sh.speakers ..Interest-
�ngly,.the.ICAO.rat�ngs.seek.to.d�scr�m�nate.among.only.
some.of.the.many.language.strateg�es.that.nat�ve.Engl�sh.
speakers.may.employ .

Limited or Insufficient Voice samples of a speaker. 
Very.short.transm�ss�ons.often.can.be.�mposs�ble.to.grade.
under.the.ICAO.descr�ptors.because.the.transm�ss�ons.may.
cons�st.of.only.one.or.two.words ..L�kew�se,.vocabulary.
usage.was.part�cularly.d�fficult.to.grade.because.there.was.
often.not.enough.ev�dence.on.wh�ch.to.grade,.espec�ally.
at.Level.6.–.Expert ..

In.th�s.analys�s,.most.nat�ve.Engl�sh.speakers.atta�ned.a.
Level.6.–.Expert.�n.most.areas.of.the.language.profic�en-
c�es.accord�ng.to.the.ICAO.Language.Profic�ency.Rat�ng.
Scale ..F�gure.3.prov�des.the.gu�dance.graders.are.to.follow.
when.award�ng.a.Level.6 ..In.the.short.transm�ss�ons,.suf-
fic�ent.ev�dence.of.effect�ve.commun�cat�on.“…on.a.wide 
variety.of.fam�l�ar.and.unfam�l�ar.top�cs”.�s.lack�ng,.for.

Expert Vocabulary 

Level
6

Vocabulary range and accuracy are sufficient to communicate effectively on a wide variety of 
familiar and unfamiliar topics. Vocabulary is idiomatic, nuanced, and sensitive to register. 

Figure 3. Guidance in Grading an Utterance at an Operational Level 6 for Vocabulary 

ICAO 
Descriptor ICAO Descriptors

Pronunciation
6 Almost never interferes with ease of understanding 
5 Rarely interferes with ease of understanding 
4 Only sometimes interferes with ease of understanding 
3 Frequently interferes with ease of understanding 
2 Usually interferes with ease of understanding 

Structure
6 Consistently well controlled 
5 Sometimes interferes with meaning 
4 Rarely interferes with meaning 
3 Frequently interferes with meaning 
2 Limited control 

Comprehension 
6 Consistently accurate 
5 Is accurate 
4 Mostly accurate 
3 Often accurate 
2 Is limited 

Interaction
6 Interacts with ease
5 Responses are immediate
4 Responses are usually immediate
3 Responses are sometimes immediate
2 Response time is slow

Figure 4. ICAO Descriptors are Subjective  
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Table 7: Transmission Issues Found Across Enroute Sectors and Facilities 

Technical Speech Delivery Language Communication 

Radio interference: 
Beginning of transmission 
End of transmission 
Entire transmission 

Noises: 
Popping 
Whistling 

Transmissions: 
Transmission stepped on 
Transmission too quiet 
First part cut off 
Last part cut off 
Transmission unintelligible 
Background noise 

Too fast 

Too quiet 

Mumbling 

Heavily accented 

Poor pronunciation 

Running words together 

Numbers unclear 

Number correction 

Softening of words at 
the beginning of 
transmission 

Trailing off at the end 
of a sentence 

Elision: 
G’day 

Fillers:
Uh
Um 
Ah

Non standard phraseology: 
Yeah
See ya 
Outta 
Gotta 

Vowels: 
poorly pronounced 

Numbers unclear 

Number correction 

Too much 
information 

Number verification 

Accents

example,.and.so.the.descr�ptors.prevent.award�ng.a.Level.
6.�n.th�s.area ..There.was.only.one.transm�ss�on.where.a.
controller.spoke.at.length,.wh�ch.enabled.the.grader.to.
award.a.Level.6.and.�t.was,.“Alright [nAme] Center’s 
broAdCAsting ConveCtive sigmet six five eCho it’s vAlid 
until zero one five five zulu it’s for mAine mAssA-
Chusetts new hAmpshire vermont ConneCtiCut new 
York And ConneCtiCut CoAstAl wAters from twentY 
southeAst of mike pApA viCtor to ….”

Lack of Quantification of ICAO Descriptors. 
Another. challenge. graders. face. when. apply�ng. the.
ICAO.standards.to.real-t�me.p�lot.and.controller.vo�ce.
commun�cat�ons.�s.the.language.used.w�th�n.the.ICAO.
descr�ptors.themselves.and.the.d�fficulty.�n.apply�ng.them.
when.award�ng.a.grade ..F�gure.4.presents.the.descr�ptors,.
accord�ng.to.scale ..The.obv�ous.d�fficulty.�s.that.the.de-
scr�ptors.do.not.prov�de.any.quant�tat�ve.�nformat�on ..

It.would.help.graders.to.have.quant�fiable.metr�cs.when.
rat�ng.p�lots,.controllers,.and.other.av�at�on.personnel.on.
the�r.language.profic�ency ..The.ICAO.descr�ptors.may.be.
a.necessary.first.step.�n.meet�ng.the.goals.of.the.ICAO.
but.may.unavo�dably.�ntroduce.�ncons�stenc�es.between.
graders ..In.part�cular,.w�ll.graders.use.the.same.metr�c.
on.wh�ch.to.determ�ne.what.“almost.never,”.“rarely,”.or.
“cons�stently”.means?.It.�s,.therefore.recommended.that.
further. research. quant�fy. the. descr�ptors. �n. pract�cal.
terms ..Once.quant�fied,.ICAO.may.want.to.rev�ew.and.
then.rev�se.the.descr�ptors .

Transmission Issues. Wh�le. l�sten�ng. to. the. com-
mun�cat�ons,.transm�ss�on.�ssues.were.found.throughout.
the.real-t�me.p�lot.and.controller.transm�ss�ons;.they.are.
summar�zed.�n.Table.7 ..The.�ssues.were.categor�zed.as.
(1). techn�cal,. (2).del�very,. (3). language,.and.(4).com-
mun�cat�on.�ssues;.they.were.cons�stent.throughout.the.
d�fferent.sectors.and.enroute.centers ..The.techn�cal.�ssues.
�nvolved.rad�o/antenna.�nterference,.no�sy.frequency,.and.
m�crophone.techn�que ..Some.m�ght.be.controlled.by.the.
proper.use.of.headsets.and.adjust�ng.volume.controls ..
Others.may.be.�nherent.w�th.the.equ�pment.onboard.the.
a�rcraft.or.�nstalled.at.the.enroute.center ..Ag�ng.equ�p-
ment.may.be.a.factor,.as.well.as.the.lack.of.a.v�sual.alert.
�nd�cat�ng.the.frequency.�s.�n.use .

Speech. del�very. can. be. corrected. through. tra�n�ng.
and. pract�ce .. P�lots. and. controllers. may. benefit. from.
�nstruct�onal.and.pract�cal.lessons.s�m�lar.to.what.rad�o.
and.telev�s�on.announcers.rece�ve.as.part.of.the�r.tra�n-
�ng ..The.same.�s.true.w�th.proper.language.usage:.col-
loqu�al�sms,.slang;.pleasantr�es,.although.well.mean�ng,.
may.cause.problems.for.those.who.are.less.profic�ent.�n.
the.Engl�sh. language ..All.of. these. �ssues.contr�bute.to.
commun�cat�on. �ssues .. In. part�cular,. mumbl�ng,. poor.
art�culat�on,.enunc�at�on,.and.fore�gn.accents.contr�bute.
to. the. l�kel�hood. of. commun�cat�on. �ssues .. L�kew�se,.
send�ng.too.much.�nformat�on.(too.complex,.too.many.
�nstruct�ons,.or.both;.Pr�nzo.et. al .,.2009). can. lead. to.
commun�cat�on.problems .
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Recommendations
Increase. awareness. of. the. �mportance. of. good. m�-
crophone. techn�ques. and. the. �ssues. ar�s�ng. from.
the.techn�cal.aspects.of.ATC.del�very.to.reduce.the.
techn�cal.challenges ..Qual�ty.Assurance.and.tra�n�ng.
personnel.should.mon�tor.fac�l�ty.vo�ce.tapes,.and.they.
should.�ntervene.when.poor.techn�ques.are.�dent�f�ed ..
Ind�v�dual.controllers.should.rece�ve.proper.�nstruct�on.
to.correct.the�r.problems .
Increase. awareness. of. good/bad. commun�cat�on.
techn�ques.and.message.rece�v�ng.and.del�very.�ssues.
to.�mprove.message.del�very.among.p�lots.and.control-
lers ..Qual�ty.Assurance.and.tra�n�ng.personnel.should.
mon�tor. fac�l�ty. vo�ce. tapes. and. prov�de. correct�ve.
act�ons.to.�mprove.commun�cat�on.pract�ces.at.the�r.
fac�l�t�es .
Prov�de.nat�ve.and.non-nat�ve.Engl�sh-speak�ng.p�lots.
and.controllers.w�th.rad�o.broadcast.tra�n�ng.programs.
to.reduce.the.number.of.commun�cat�on.problems.at-
tr�butable.to.speech.del�very ..L�sten�ng.to.fac�l�ty.vo�ce.
tapes.may.�ncrease.the.awareness.of.these.d�fferences.
as.part.of.the.program ..Also,.software.�s.ava�lable.by.
wh�ch.the.speaker.can.pronounce.words.and.phrases.
and.have. them.appear.on.a.computer. screen.along.
w�th.a.standard ..By.speak�ng.the.words.and.phrases.
repeatedly,.the�r.sample.should.match.the.standard .
Increase.awareness.of.what.nat�ve.speakers.do.(e .g .,.
el�s�on,12. use. of. non-standard. phraseology,. poor.
enunc�at�on.w�th.everyday.language).to.�mprove.ATC.
transm�ss�ons.among.p�lots.and.controllers .
Conduct.further.research.to.quant�fy.the.ICAO.descr�p-
tors.�n.pract�cal.terms ..Once.quant�f�ed,.ICAO.may.
want.to.rev�ew.and.then.rev�se.the.descr�ptors .
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